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Note : Question No. 7 is compulsory. Answer any four

questions from guestion no. 1 to 6. Calculators are not
allowed.

1. (a) If x; and x, are the mean of two sets of 3
observations, then show that the composite

mean » must lie between the two means
x; and x, .

(b) Buses arrive at a specified stop at 15-minute 4
intervals starting at 8:00 am. If a passenger
arrives at the stop at a time that is uniformly
distributed between 8:00 am and 8:30 am,
find the probability that he waits less than
5 minutes for a bus.

(c) Letx; and x, be two independent random 3
variables with Var (x;) =k, Var (x,)=2. If
the variance of y=3x,—x,, is 25, find k.

2. (a) An urn contains 4 white and 3 black balls. 3
A ball is drawn at random, its colour is
noted and returned to urn with two
additional balls of the same colour. Then a
ball is drawn again from the urn.
What is the probability that second ball is
black ?
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(b)

(b)
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Let x follows a normal distribution with

unknown mean w and known variance ()-% .

It is desired to have a confidence interval
for . with confidence coefficient 0.95 and
length 20;,. What should be sample size to
achieve it ?

If X has an exponential distribution with
parameter @, then prove that
P(Y=x|X=a) =P(X=x) for all x, where
Y=X-ag and a is a constant =0.

The equations of two regression lines
obtained in a correlation analysis are as
follows :
3x+12y=19,
3y+9x =46
obtain
(i) the value of correlation coefficient
between x and y.
(i) mean values of x and y.
(iii) theratio of the coefficient of variability
of x to that of y.

(iv) estimate y when x=24.
The joint probability mass function of x and
y is given below :

0 1 2

0 3/28 | 9/28 | 3/28
1 3/14 | 3/14 0
2 1/28 [ 0 0

Find cor (x, y). Are x and y independent ?
Give reason.



4. (a) Define consistency and unbiasedness of an 4
estimator. Let X, X,,......,X,, be a random
sample from Bernoulli population with
probability of success p, which is unknown.

Find a consistent but biased estimator for p.
(b) Let X be a random variable with pdf 3

f(x)={%3 -

0 ; otherwise

Find mean and variance of x.

() Let x be a binomial variate with n=100, 3
p=0.1. Find the approximate value of
P(10=x=<12) using
(i) normal distribution
(ii)  poisson distribution
[You may like to use the following values :
P(z=<0.67)=0.7486, P(z=<0.33)=0.6293,
P(z=0)=0.5]

5. (a) There are 3 persons A,B,C. The probability 4
that A alone will survive for 10 years is
4/105 and the probability that C alone will
die within 10 years is 2/21. Assuming that
the events of the survival of A,B and C can
be regarded as independent, calculate the
probability of surviving 10 years for person
B.

(b) (x, y) has the joint probability density 6
function f (x, y)=8xy , 0<x<y<l
=0 , otherwise
Find
(i)  the marginal density of x and y.
(ii)  the conditional density of x given y.
(iliy comment on independence of
x and y.
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(b)

Suppose that there is a chance for a newly
constructed building to collapse, whether
the design is faulty or not. The chance that
the design is faulty is 10%. The chance that
the building collapses is 95% if the design is
faulty and otherwise it is 45%. It is seen that
the building collapsed. What is the
probability that it is due to faulty design ?
The frequency distribution of percentage of
marks obtained by a group of 229 students
is given below with two missing frequencies
marked as f; and f,.

Percentage| no.of |Percentage| no. of
of Marks |Students| of Marks |[Students

10-20 12 50-60 f
20-30 30 60-70 25
30-40 fa 70-80 18
40-50 65

If median of the distribution is 46, obtain
the missing values f; and f,.

7. Which of the following statements are true or
false ? Give reasons for your answer.

(a)
(b)

(c)
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For a positively skewed distribution, the
third moment about mean is zero.

[f the correlation coefficient between x and
y is +0.73, then the correlation coefficient
between 3—-2x and 5—3y is —0.73.

If x and y are independent binomial
variables with parameters (n;, p;) and
(n,, py), then x+y is a binomial variable.
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(d) A beta variable of first kind with parameters
(1, 1) is uniform variable over (0, 1).

(e) Let the random variable x follow a normal
distribution with known mean p and
unknown variance o2, then x—p is a
statistic but x — /o is not.
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(c)

(b)
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9 fafar  xy 1T x,, Var (x)) =k,
Var (v,) =2 91t w@as agfess = 1 A
y=3x, —x; % ¥H1 25 §, T« k M oA |

TF o1 | 4 The 3R o #1elt AT €1 ww e
1 Argeedl (ehTelt St 8, 39T 41 S@ent 36!
a4 § 31 AR 3 W & A F W 3W A
T foar s €1 %Y o ww A odq @
el St €1 3THR! F1 Wifgewar © & g@d
% el 'l 2

A AR x AR e R IE TR o2

IS THIS ST T 3TN0 HLT &1 Afe &
w % fea faveemn o 0.95 iR @=m 20,
oTeT faveread] ST 9Ted 8 df 39 W H
% fery wfaest mmmg e g =nfew ?

gfe X, wrad 6 9] ILEEIFT 927 %,
dg fag Fifgy f& g9t x & fau
P(Y=<x|X=a)=P(X<x) 9& Y=X-a 3R
I a=02|

T A WIS % HH T HE-Say favamm
o gy fry o € o feferfaa §
3x+12y=19,
3y+9x=46
7 P.T.O.



(b)

(b)
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frefafes ww #ifsg -

() xRy F o9 GE-Fag TN H A,

(i) x 3Ry % AeA AH,

(i) x % fooTomfiaar & ToNe® &1 y &
foaToreiieral § Tua

(iv) y 1 T I x =24 ¥

x AR y & FIH IHAN §HAH BT 2

femTn g

1o 1 2
y
0 3/28 | 9/28 | 3/28
1 3/14 | 3/14 0
2 1/28 0 0

cor (x, y) I@ HINTI =T x 3R y @A §?
hIUT gy |

TeReTeh I HIA 3R STfvar aRenfig wifer |
A AT Xy, Xy, oone, X, ST TEHEAA p HY
TIfeRdr aret sArelt gafe ¥ arfos ey §1
p 1 Hq T T sTas T Hife |

M e Agfess =R x &1 Pdf fFfafay ¥

f(x)———{ya} ;o x =1

;A
x T ALY 3R YET JTd HifST |
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(©) WM T x, n=100, p=0.1 aren fgug =W &1 3
() @ ¥ SR
(i) THMEE F2T FT IAT HI@ U
P10 < x < 12) & Gf-&ed 71 I
BT |
(a1g FreAfafaa et & wE # g §

P(z < 0.67)=0.7486,
P(z < 0.33)=0.6293, P(z < 0)=0.5)

5. (@) ABCia=afml AaFaioad s sifm 4
W $ET JIfgeRar 4/105 ¥ 3K C 313 10
FEl & ol W G FHHR! WifFwA 2/21 R
A, B 3R C #I Iuxslifad &1 HeTisii &l @ad
HA S WHA §, TE AFEHL SHH! WAHa
o i f B 10 99 @@ Sifaa wmi

(b) (x, y) FT GFF WEHD TS B = R 6
f(x,y)=8xy, 0<x<y<l1
=0 , =
ﬁ'ﬁfﬁ‘fﬁgﬁﬂﬁmz
() x 3Ry F I A
() 3Ry e & @ x w1 wyfody v
(iii) x 3Ry F @EAG W feop wifvw)
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6. (a) WA AN TH TAMIHA SHRA & T&H ! GHIE
q, =1e Suw! fesmeT agel &t A fesmea
% gl BN H FwEE 10% ¥ Ak fewmew
el § @ TARA K TEA HI WHEA 95% §
FAY T 45% 31 <@ T T $ARA %7 T
TG T Wfahdl § o 9% fesga & <wgel €9

¥ HRo i ?

(b) T 229 faenfelai grr Wi ol & wiawa &
IRIRA s fgar o & 9 @ IReEwa

f, SR £, TE <& T 2
3R] HT % . e .
HT FE&T Eak:Ec
10 - 20 12 50 - 60 f,
20 - 30 30 60 - 70 25
30 - 40 f, 70 - 80 18
40 - 50 65

Ife sz &1 wfeaent 46 €, 99 f; R £, F AH 9T

HIT |

7. Trefefon § @ 99 9 o g € SHH 9 31 e ?
YA W & HR ST |
(@) uTrAE faud 99 % forw A & wio foww

ST I B
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(b)
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T x 3R y F o= Hg-TY [O% +0.73 T 7@
3 —2x 3R 5 — 3y & T TE-He o —0.73
il

afe x 3Ry W= (ny, p,) 3R (n,,p,) T T
fgug =X T, 99 x+y TH fgueg =X 1

= (1, 1) STl &8 TR &1 a1 =R (0, 1) W
THHAH R B

M ST agfes® =R« 9@ W1eg 3R s
YT o2 AT THMT de T 3TE &Ll 3,
Wx—umh%qﬁx—u/oqﬁ%l
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